Tuljapurkar 2012). In spite of these ambiguities, we know that including or excluding different 6 1 types of variation can substantially affect ecological and evolutionary dynamics (Melbourne and compared to expected reproduction (Fig. 1J ). We have used a plant dataset to illustrate the importance of non-selective demographic processes 3 2 0 on population dynamics. We analyzed fitness components and overall fitness, λ , by using experimental data to parameterize stage-structured matrix population models for each distinct 3 2 2 gene-environment combination. Our approach allowed us to examine genetic, environmental and 3 2 3 stochastic variation in survival and reproduction. We found that selective variation, genetic (G)
and genotype-environmental (GxE) variation makes a small contribution to total variance in 3 2 5
survival and reproduction, as does non-selective environmental variation, whereas non-selective
demographic variation is very large. The design and richness of this data set allowed us to extend mapped individual plants. Additionally, the experimental design excluded within-species density 3 3 2 dependence, because the spacing among the planted individuals was large enough to avoid direct
competition. Natural recruitment from the experimental plants was not allowed thus there was no
increase in within species density over time.
5
To critically examine our claim that the dominant source of variance in fitness
components is non-selective demographic variability, we analyzed two alternative sources of
variation, the micro-site environment and genetics. With respect to the environment, the 3 3 8 randomized block planting design was used to minimize small-scale environmental influences in
a field setting where spatial environmental differences among individuals cannot be completely
avoided. If such differences contributed to major variation among individuals, we would expect
non-selective stochastic variability in fitness components to decrease substantially after we
accounted for small scale geographic differences (blocks) in our models, while the relative as expected. Moreover, the relative genetic and among year environmental contributions did not 3 4 7
systematically increase, as expected (Table 2) . We cannot completely exclude that even finer within this population but without additional experimentation this source of variation cannot be
clearly identified. Moreover, it is clear that non-selective demographic processes do contribute 3 5 1 much of the variability in fitness components. Genetic variability may also contribute to fitness variability among individuals in this
non-clonal species. To include this source of variation, our primary analyses accounted for the and Roach (2012)). Because of the high accuracy in tracking individuals, their survival and the
number of inflorescences, we believe this high estimate comes from ignoring losses in the density regulation were excluded in the experiments and would lower population growth.
6 7
Irrespective of the exact cause for the high estimate of population growth rate, our main result
that decomposed variability into genetic, environmental, and stochastic components should not 3 6 9 be qualitatively affected (Online Appendix Fig. S3 , Table S1 ).
Variability in the population growth rate λ among sires (Fig. 1B) The large variability in fitness components among individuals that cannot be explained survival and fertility within an age class, but these models do not provide a mechanism to 4 3 0 correlate performance across ages because age classes are assumed to be independent. Further,
these models do not consider cohorts, which then makes it impossible to compute life history on population growth and other fitness related demographic parameters.
In ecology and conservation biology, the role of stochastic demographic processes has 4 5 1 been mostly investigated for population extinction processes rather than evolutionary ecological environmental variation on vital rates, but surmise that stochastic demographic variation is of
little importance because, as long as the populations are not very small, extinction is not is limited and we call for more attention to and focus on understanding such variation. These
neutral processes have ecological and evolutionary consequences, but neither our current theories 4 8 5 nor our empirical understanding are sufficient to explain their evolution and maintenance. of biparental progenies and their use in estimating the average degree of dominance. Biometrics. structured population living in a variable environment. The American naturalist 172:599-612.
Crow, J. F., and M. Kimura. 1970 . An introduction to population genetics theory. Kruuk, L. E., T. H. Clutton-Brock, J. Slate, J. M. Pemberton, S. Brotherstone, and F. E. conservation. Oxfor University Press. to stochasticity. Nature 454:100-3. American naturalist 155:301-310. traits : empirical patterns and development of ideas. Heredity 83. Metcalf, C. J. E., and S. Pavard. 2007. Why evolutionary biologists should be demographers. Trends in ecology & evolution 22:205-12. 2 6 
Diagonal elements of fertility matrix
Expected reproduction , normalized so to (݀߭,
Cohort generation time
Details and proofs of equations are found elsewhere (Steiner et al. 2012 (Steiner et al. , 2014 
